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Abstract: in the process of treating oxide gold ores using cyanidation and sorption methods, there are several auxiliary processes,
including loading ion-exchange resins into special resin carrier machines and distributing resins into sorption technological
chains, which require a certain amount of technical water. This article investigates methods for partially reducing technical water
consumption by redirecting the technical water used in auxiliary processes in the Sorption departments of hydrometallurgical
plants for recycling as circulating water.
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Annomauusn: 8 npoyecce nepepadbomru OKCUOHBIX 3010MOCOOEPAHCAUWUX PYO MEMOOAMU YUAHUPOBAHUS U COPOYUU CYuecmeyem
pA0  ecnomozamenvbHblx  npoyeccog. K Hum  ommocsmces  3a2py3Ka UOHOOOMEHHBIX CMON 6  CHeYudlu3upOBaHHble
CMOJIOMPAHCNOPMHbIE  MAUWUHbL U  PACHpeOesieHue CMOL N0 COPOYUOHHBIM MEXHONIOSUYECKUM UYEeNnouKaM, mpedyiouum
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600bL 30 CUem NepeHanpasieHuss MeXHUYeckol 600bl, UCHONb3YEMOU 80 CHOMO2AMENbHBIX NPOYECCAX COPOYUOHHBIX YCMAHOBOK
2UOPOMEMALTYPSULECKUX 3d80008, HA nepepabomxy 0060pOmHOU 800bl.
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Introduction. As we know, the processes of mineral processing in hydrometallurgical plants are carried out mainly in an
aqueous medium. [1] In addition to enrichment and hydrometallurgical processes, a certain amount of technical water is also used
in many auxiliary processes. For example, in the sorption and regeneration shop, technical water is used for screening and washing
resins from the pulp, transporting saturated and regenerated resins through pipelines or loading resin into resin transport vehicles,
and loading regenerated resin into distribution bunkers and sorption technological chains using dispensers. [3] Due to the fact that
most of the technical water used for auxiliary processes, such as in sorption, is added directly to the technological processes, the
water is discharged into the waste storage facility as part of the waste pulp. This leads to a partial increase in the consumption of
technical water. If these waters are not processed and treated, they can cause damage to the land and soil. [4]

Research and its methodology. According to Central Asian hydrometeorological scientists, if we do not intensify the rational
use of water and implement water conservation measures, water may become one of the most pressing issues in the desert regions
of Central Asia within the next decade due to global warming and the resulting environmental problems. Furthermore,
considering that the majority of hydrometallurgical plants and mineral deposits in Central Asia are located in desert zones,
technical water for industrial use is transported to these facilities from long distances using pumps. This factor alone significantly
increases the value of water for us.

At some hydrometallurgical plants, saturated ion-exchange resin is delivered to the Sorption and Regeneration Workshops,
which process existing oxide gold ores, from several other divisions of the plants using special resin-carrying trucks. The resin is
received, and the trucks are then filled with unsaturated resin and sent back to the divisions. During the process of filling trucks
with resin (which can take 1-2 hours, depending on the truck bunker volume and technological conditions for continuous resin
supply, as in many cases the amount of resin in collection bunkers may be insufficient when 2 or more "resin carriers" are received



by the workshops per day), water is also added to the bunker along with the resin (regenerated or saturated) to ensure dense filling.
During filling, special drainage holes in the truck hopper are opened, and water from the hopper is continuously discharged until it
is filled with resin. Due to the presence of resin and resin fragments in the outflowing water, on the work area surface, and around
the working parts of drainage pumps, this water is pumped to the pachucas of the sorption technological circuits. As a result,
according to research findings, 10-15 m’ of technical water used for filling each truck is discharged into the waste storage facility
along with the waste pulp.

In addition to the above situation, the regenerated resin sent from the Regeneration unit to the Sorption unit of the workshop is
continuously discharged into the resin distribution bunkers and evenly distributed to the technological chains using dispensers.
During resin transportation, the ratio of solid to liquid phases should be at least 1:3 to prevent clogging of the supply pipelines.
The operating principle of the dispensers is automated, and tasks are assigned to them by the control panel operator based on
technological indicators. In some cases, due to high resin flow, there are instances of partial filling of bunkers with water and
resin. In such situations, special drainage nets are installed to prevent the resin from overflowing from the bunker and to remove
excess water. Water that has passed through the drainage is also discharged into the technological chains. In this case, a certain
amount of 20-25 m*/day of water is discharged into the waste storage facility along with the waste pulp.

In both cases, we are losing a certain amount of technical water, for example, 10-15 m’ when filling one resin transport
vehicle, and up to 20-25 m® per day from each bunker. The possibility and method of preventing these situations and reducing the
consumption of technical water by directing it to the thickening process equipment as circulating water investigated.
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Fig. 1. Equipment chain diagram for water extraction from auxiliary processes.

The research work was carried out using the equipment chain diagram shown in Figure.

Table 1. The research results are presented.

Technical water consumption Technical water consumption of
No Auxiliary processes in auxiliary processes the hydrometallurgical plant
(m*/day) (m*/day)
Average resin loading and unloading for one
1 special machine 15

(number of machines 2+4)
Redistribution of regenerated resins to

2 technological chains 30 50,000 - 140,000
(number of bunkers 1+2)
Total daily: 45 +120

Average daily difference: 49,930 + 139,890
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Fig. 2. Graph showing the relationship between the decrease in technical water consumption and total technical water consumption.

According to the scheme shown in Figure 1, to separate resins from the circulating water, a mini-pachuk is installed in a certain
part of the Sorption unit (a convenient area for resin unloading and distribution of regenerated resins to technological processes).
The circulating water separated from the resin transport machine and resin bunkers is directed to the installed mini-pachuk. The
mini-pachuk consists of two or more drainage screens, through which water passes via plastic pipes to a thickener located near the
unit. The water separated in the thickener is reused as circulating water in other technological processes. Since the amount of resin
remaining on the screen is very small and regenerated, it is loaded into the final positions of the Sorption technological chains.

Conclusion. Based on the conducted research and obtained technical indicators, it can be concluded that the implementation of
the research work described in this article at certain production facilities does not negatively impact the technological process. It
does not require significant economic costs, additional operation of the drainage pump, excessive electricity consumption for
water extraction, or additional manual labor. This is because the pipeline of the drainage pump, which transports resin from a level
0f 0.00 m to a level of 19.8-22.4 m in the sorption unit, extends to a level of 22.4 m, eliminating the need for additional drainage
pump operation for water extraction. Only during the filling of the truck with resin does the person responsible for loading and
unloading ensure water flow to the installed mini-pump by closing the shut-off valves of the resin delivery pipe and opening the
water supply valves. As a result, we can save 16,425 to 43,800 ™ of technical water per year from the auxiliary processes of the
sorption process, depending on the annual production capacity of the enterprise.
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